Pro- and anti-apoptotic effects of an inhibitor of chymotrypsin-like serine proteases.
The irreversible inhibitor of chymotrypsin-like serine proteases, N-tosyl-L-phenylalanine chloromethylketone (TPCK), was shown to prevent internucleosomal DNA cleavage caused by inducers of apoptosis. The pro-apoptotic properties of TPCK have been studied less thoroughly. The aim of the present study was to investigate the pro- and anti-apoptotic activities of TPCK on HL-60 cells and compare them with the actions of the mitochondrial electron transport inhibitor antimycin A (AMA). The results showed that TPCK alone caused activation of cell cycle checkpoints, mitochondrial cytochrome c release, caspase-3 activation, and chromatin condensation. Caspase-8 was not required for cytochrome c release but was crucial to caspase-3 activation. TPCK synergistically enhanced AMA-induced cytochrome c release and caspase-3 activation while completely blocking AMA-induced internucleosomal DNA fragmentation for at least 8 hours. Rather than blocking AMA-induced DNA fragmentation, the general serine protease inhibitor 4-(2-aminoethyl)-benzenesulphonyl fluoride (AEBSF) actually enhanced it. The pro-apoptotic effect of TPCK may be due to activation of cell cycle checkpoints via inhibition of the proteasome. The apoptotic pathways activated by TPCK and AMA probably converge at the level of the mitochondria. The mode by which TPCK prevents internucleosomal DNA fragmentation is probably not through serine protease inhibition.